22 


Elements of Static Strength 


Table 2.3 Shear Distribution Factors for 
Tubular Members 

r/R 0 0.2 0.4 0.6 0.8 1.0 

rmax/rav 1.333 1.590 1.793 1.922 1.984 2.000 


Eq. (2.9) give a value of 4/3. Some intermediate values for the tubular members 
with the various wall thicknesses are given in Table 2.3. 


STRESSES IN BEAMS UNDER TWIST 

When a shaft or structural beam is subjected to a pure twisting moment, every cross 
section finds itself in a state of pure shear. The induced shearing action causes the 
development of a moment of resistance equal and opposite to the applied torque. 
In this type of analysis the following basic assumptions are made: 

1. Material is homogeneous and elastic. 

2. Hooke’s law is applicable. 

3. Shear stress at a point is proportional to the shear strain at that point. 

4. Stresses are below the elastic limit. 

5. Radial lines of the cross section remain radial after twist. 

6. Plane sections remain plane for circular shafts. 

Assumption 5 has a special meaning because it implies that the stresses and 
strains are directly proportional to the radius. Hence, the maximum shear stress 
is found at the outer surface. This behavior is quite different for the case of the 
transverse shear, where the maximum value is found at the neutral axis. For an 
element of the cross-sectional area dA, located a distance x from the central axis, 
we get 

X 

T x ~^max (2.10a) 

r 

The corresponding shear force on the elementary area dA is 

Fx = “ r max dA (2.10b) 

r 

The elementary reactive moment of this force about the central axis is 

dM t = xF x (2.10c) 

The total moment of resistance M r can then be obtained by the process of integra¬ 
tion extended over the complete cross-sectional area as follows: 

M r = j x 2 dA (2.10d) 



